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x#B^X<7>i!l£jt>*<ftS£ii a ti: . ^-^23 <^fl*gB*SWtf> & * □ 2 3*- 
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C i: Jb*oT^T-, ^<7>*3HI. SbiijRfcK fl^^T-^* l^c ftJM^T- £> >K 

2tt±.<r>m<nmmffimtLxm^z>ztfrxBz>o nmm^m^t lxh. -ticommt 
>&w\z m c x m-t <b n tz^mmm t-zjxmwLttffim l m z> fxmm ft iz mm l x . izm 
mfflizmwi^wtt x . fx^m^co^}W\zmm.it^^i ixm^mz -ex b& t-t &fxfo±f&m 
. ftrnw* t^wzmj&^mw z z tb*x% . -n^mm^^^ < t ^-^ic^^afltc^ 

mmxB h^coxjbtiiznizmfez n%^<, mx.it. mitmitfxfciz & zmmtkf&m^pff 
m*?. @ $ t -tz> ^m^jcommtc tizmmx-% -s, z^mmt^ixmrnmit. mmmmiz 
m^rzMm<n&nizttfc^zwwcomm^mH®\ziT -? c t . ^^mj&^mt lx 

U % # 7 ? h - X . 7 ; J Wc. T 5 > . 3 U * t- n - ;U % T 
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TU, ( l ) ^^T-fb^^. ( 2 ) M^fb^-^i, ( 3 ) ^mit^mx3h *) . «**Siir 

^•^ -If St^^^ft^n ^ tlT^T ^ ckvO . tftf^Ct^T'l, Z tl^HM^ 7 < 

zconftl'nm t lx . mn'\iMftT<nm tLxit. * m r-t^ u # t - u > 
l« * 'i t - u > tr =. u > M x # r -b > » . * t -j - >i t -fe ^ u > , # ^ t -t 

^IJ i: L X It . * 'J X * U > X >\, * > . # 'J tr — 'HffiBK ^ X h 7 > fit ^ . n > K a 

* > x * t ? ') >i m . x >) * 9 ? >) urn. * v u > ^ x ^ y 7 v ;u ^ x ^ ^ 



'V> v c_ — >*r c_ v ^ x * '' — 'I < ./ y — 'U v 7 v y s . I sx -\ y 7 BSC - 7 ^\ 

» In. Sn, Zn« Ti, Ah Si, Zr, Nb, M g > B a . Mo. W. V . Sr 
. ?; Jl. 7*7*1; KS, t H 7-/ J|> f tyT^-M, x * df- ^ * . fc^ — * g . 

^ny>s, Six^f^i, > g£g . **->i&. x * 7 h'l, x # * > - 

fflt LXlt. 7 >i> 9 >i t >v t K v # 'J x u > r 3 — ji i; 7 >) is =? j], x — -f- ji . jg: 
ft ~> T Z - * , N-tFnif^?y>^FiXfi, x > ^ * - 3 . 3 ' — S J * * ~t 

— h ) . y T * ^ ;U tf- — ;U . tT7izL.>y'f t-'k -O-tf^i'*^:*- — 
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§ £ , C £ JR <?> #J i: L T ti . m t L X tt > A u . P t . A g . Co. Pd. Rh. I r 
. Ru. Os. Re. Ni. Cr. F e . Mo. Ti. Al. Cu. V. N b . Zr. S 
n. In. Ga. Mg. Pb. Si. VI <» 7 *> 'J? % < t «b — flM^O 7cH % ^ t? t if 

co m t L x it . *'iTtf # y t — u > x # «j t «j - u > e — u > m . # y 

7t>l, # 'J 7 ') - i 7 t f 1/ > S > # 'J y 7 -fe f U > 1 , #'J+7?U>I S # 'j f 

d - * m . in-'^l, * f t7 #';^x^u>tr^u>^. # -r x u 

> x *'J -fvf 7f 7f>icD?t,^5:< u^tow fb^-W £ # t? «t i-f «b ti s 

J; ^Jl^fb^^fJ i:LTli. In. Sn. Zn. Ti. Al. Si. Zr. Nb. M 
g. Ba. Mo. W. V. Sr607^. ^ & < t t — fiM^> 7C^^ # t? t> <r> i-f «b tl £ 
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<&L<n & w a l t is m ® iz m mmn-ii. & n <?> t mm t x mm. * l . ^ rat ^ » 

. ®7>^. ^Wi&fb^^^j^^W^* irfflv^S c i: )b*T-§ S . Z<7>i$n&ffiW<7>^-t 
^CtfO^ractt, — iX7t. ~)X7U. t L < \S E.YK7C® iz Mffi L fz ij <?) X s z fi h <^il^0HS<?> 

RUtx -}X7Clca?S L7c^Ki<7)15iJ t LTli. ffl ^ ^) ^ It . H^7ClC]II^ L fc^Rfc*>0i| i: L T 
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UCV-\-ft\zz. h ft znmiZ'hZ v^^Sft»*>* . £|$<7>¥£lS<7>0iJ k LT li . 5nmjb*<b. 
5 0 0 m m<^$HH. J: 9 i; L < li . 1 0 nm^«b 1 0 m m fc* # l-f «b ft -6 = SEHt* 

<7>j?£60fliJkLTli. 1 OOnmft^l cm, «k »> *F * L < tt . 1 M m*» «b 5 mmfc*¥«* 

ttf ft® ft <^ it <bft£^Jglc:*;£ v^^5***> *) , <?) ffl t. LT !i> 10 

f§W±. «fc9$f*L<tt. 1 0 0 f§W±jb*pt-f «b ft £ , £ . 3£ Ht «tt fiB 

K^^^fctf bft S^Slc^g < . ft ft* gig 3 v^£>B<»»* •) 

. ZcdM k LXlt, 2 0 %lil±. 9 9 %JJlT\ «fc »)*f * L < tt. 3 0 % WJL 9 8 % JilT 

lC7v£ < » 3S#. llfSt<^^u3t±i3£3b*#'bft£i|S^k:/J^£ v» 0 , <?> J k L T li 

» 1 5 %&± 9 8 %WT\ «* 9$f f; L < tt. 2 5 %liUi 9 5 %«T6 t fif h ft* . 
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^JSv ^*n^R. tftftttt&II. &*vMi* eft tb^rt^o^.^:. ^LOi, IS 8c <z> ft 8U ic I£ 

Ltz'&. mmLxco^w^m <um : mm&nfrT^mmfc^izQWLt % z^fr^mmt 
LTwfti*^*^, mmfc-zm&z %xn^t=f- 1 l^, iihLTwwt^<s 

m<7>m&\zmm 2 n-c^a%fifs c k *>*t§ *, 
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&*s. fb^^+a^^vi ( c v d) . m^fec): ^cft^ffl^-e^&k^TjYSiCck 

k ** X- § €> . * fz . 77770, # — # > 7* 7 v ? , ^ — ; f a--7*, ^7 — # > 

■^-;*->. 7 7 - U > ft-^-^if J: ft «b<?)^4p#:^^'o <r Stttt. ir*pff^<7> 

[ 0 0 2 9 ] 

*i£3i$ ctfo > t* -r x- * a, jH# x arzit. mm\z -fb^^^- l 

T^TUu. IN k LTli. ^ J >£L ^mH^fb^^. - =i ^ > t 5 

7 7 tr>^^ ***^i-f ^ft^, c^4R«#kLTtt, +'t^lt0 s , Fe, Ru 
. Co. Cu, Ni. V. Mo. Cr. Mn, Pt. Rh. Pd. Mg, Ca. Sr. B 
a. Ti> I r . Zn. Cd. Hg, Ytnftfrb'J?* < t % 1 mM<n Itm* # t? t <^ % ffl 
^Kki'fSs. c^^li#^)fifif tLTii> gfg. 0tn x 

iJSf*t*L, ^'Sr < k t -ft ^<r>m=f-^^ LT4"I>^W ti^^^fs ^co, $-fzlt 

f =? * » 5 ^ >/- 1, 2. 3 - % tz \t 1 , 2. 4 — h ') 7 '/- ^ , ^ h 7 
*• . 2. 2'-e-f$7* > /-;U, tf M > , 2, 2'— tf^*7ac> v 2. 2 ' — tf f 

x > , 2 , 2 ' : 6 * . 2 ' ' - 9 - tr >' > . x ^ u > ^* t 5 > , # * 7 4 m > x 7 9 

p > T - > , 7t^i?-hh>> ^f; 1 ;;-^. T^^e^T, ^T>^*>, H7iz 
;U * 7.7 4 > H ft «b<7)^4|#fc»#l-f •bft-5,, ^ ; >M<7>M k LT U . * 



i: L T a , 7 x + 7 i Jf ?y'>, e-5j-a-r>, J: V * ft <b <7> 31 if # ti* h 

ft £ „ =. 3 > t = K |j|4S#<50 0J t L T . - 3 * > T = h* ^ -t' — > ^* * * U * * H (N 
AD) . =.3^>T5HT y^Htf F'J >^)b*#lf «b ft*. 7 v tf > |^^#co 

tfij £: L T ti . 77t>Tf->y'? n tf K (FAD) W «b ft S . 
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oTUu. tfij^LTti. 7>lu-7,**i/7-V. it =>■ ? V — * : s 7 — M ^ ¥ <) >i 
9*- V. £>i¥>mt* D- ZfzltL-T ^ J m**is T 

=>y ir*is 3UX^n-;U;*-^^:?*--tf. 3M>*^^r--tf. *r *f > > Jr 

*f ji zj i, y L—^lWkX^ri/ T * 3 /t tf > B£ * * 9* - 

-tf , fh^PA^df-x?'— t Fnyf-^f, ? ;>|rt Fny + 

t h'ny + -tf, 'j>^^f t Hayf-ti, rnn-irt Fnyf-^f, 1 7Bt 
h'o^yXfnO'ftFpyf- -tf. xxh7y't-il 7Bft Fny + -4f> 7* = 
;^ft Kayf--lf, r'H^TiftFS-'J^lTkFnyf-tf, 3 - t K o ^ 
xXfan'TtFnyf- xTi 7 — -tf , # 9 =j — -ti . -<>v ir * is 9* — -tf. ^ ^ i 7 
f^->U5 r ^5'--tf. NADH-f F ?nz,b 5 L r^?-ti, NADPH-TFU^ 
^>U5>*?7--tf. fh^nz^b5U5 r ^5'--tf> 7 7 KU^K^>->U^^?--tf. 03^ 
U 9 9 - -tf fc*^ff "bft^. 
[ 0 0 3 1 ] 

z<7>i*jfe<7>*Si: LTti. -£ft-?ft<7>B?l!llCxm-t 5 fb^^^pl-f <bft, 
. jfl&ffc**!!. ffilM *yi)*mi-f hiiZo z&^titkWacnffl £ L T ti . fit 

> T * 3 - * # ^ # > . -nf>7;F|5|#, 7 7^>P#ij' 

#l-f«bft*. C<7>8tMtcti. -fcu-n-x, 7»> 7'>flgc?)^flt JtltuT <fc v^ 0 

[ 0 0 3 2] 

*f&afltcfcuT JS^£II!£-t£Xgti. i»«1ta5trk:fi#*i3-k:|siSfl:-t* c 

)b»^t-f "bft-S. 
[ 0 0 3 3 ] 

UTizmmm*mwx*mn-&n\zmL <m.w-?z>&. ^mn^^mn. ztih^mm 

m <r> * \z ^ ti h 1 <r> t ti 'fir . 
[ 0 0 3 4 ] 

cnaiifj i ) 

rfiiix^^ 77 3 n H ( B^fb^. 1 0 0 nm) ^i? J-i gJH L » 

? <n frm^m* izfcft L fz&M (1 cmft . J¥2 0 . 3 mm. -7=i)££T. 3 0'CT 
i?i-^I%^K):-? > ^ M #3* #?LH IBS* SSI"**. C^Xg^^i^ 

Inl^f 7 C fcT?, ^ ^I*^«b'SrS#ILSIg<^lgj?%i8±$ tt* (Hi? 10 0 M m) . 2 0 

o'er- zmmipimLrz , &. ^9 j ->ix-mw l. 0. im<?>3. 4-x^L>yt^yf 



jiri A X J 1*SK x / -tol I Li ?IK > M M 



* I'S* /T] v J /_ Hi -U ^ k 



. i v ( v s a g/A g c i ) <7)mfiT-«^s^tff 7 o s^nffaau ■mmm.ffi.n^u ? 

t A i$#iLT, ^ M *7*f ^JLSJ!<7>JI/? i: Iambic £3 J: 7 . «ft?Bf MfcHBLfc. 
itf$Sl=r&. 2 0 %-7 -y ffc*fc*«S*+lc 2 B lISi, 'J L . 'J ( 

3. 4 -x* U > x v * 7 x > ) &h » -5^^<7)^l^^*-r (JRJ?1 
0 0 m m) fcnasi't*. 
(i^Sy^J 2 ) 

ff;|£<7> -f > y 9 A X X&cfam (ITO. ill . 3 0 - 1 0 0 nraI« T * -< ? 

h \t 1 0 W±) £ 9 - f J - >v iz frWt L . if *-b*o- XT-ftiijg^lim L x I T 0 

x b &mm-tz« ytftftn&m. ( 1 c mj$ » m £ o . 3 mm. - ? ^ ) ic ^ ? m - > en /mu 

vST-. I T 0 X h ^EPInliJ L » 4 5 OtT-l ^I^ISL, I T O #JLM*fe^«Jffi ( IK 
Jf 1 OO^m) ^tblcz^Jik:^ X v ft^fv JS l!r/& ( C V D ) %frv»« 1 

Onm^)ITO^tt«^, I T O h & £ #$t<7>^l« * £ ilHlxgW % IN SHI ~t £ . 
(ISSIltil 3 ) 

^JOftfi^ (tSl 1 m m ) iciiliftiitLTl Owt. % <?> # 7 >y ffc; - 'J 
>tN->f^-2-ifn1 F>^I^L, # 7 v it tr - 'If^ ^ vgfi? 2 ■£ £ . 5 "b \z 
. &ttL MM L fcH x S ^fi.^ 11.3 mm. m$ 0 . 5 mm^It^I L 6 0 
•CT«t*3 Hifc^. 2 4 0 °CT-M&, 3 ^k: 2 0 0 £TK^««*L. Sv>ic*S£-Lfc^» 

immmA ) 

ft<¥^ (1) l:^tN L (2-7^if F AD^aiStov^TlBitS. F A 
D <^ 1 0 % * vg * ic ^ ;u <?> ^ f u > ^ 5 > ^ fin £ . pHt6-6. 5lciIL, 5 O'C 
T- 6 B?ISJxJ&<? -eSo JxJ&vS'J&^^fll L . 2kvS*<7>x ? ; - >v ic fin*, it IS* 04*-* -5. @ 
iRLfcitia*. T-*>35m ? * ^ K X? 7 ^ - . 3* IBS if ? h 7=> -7 -i -izt-l-f. 

nmz ntzit^ix ( i ) ic^-t n 6 - (2-ts ; x*,io f ad*#*. 

[ 0 0 3 5 ] 

at 1 1 




HN C 2 
H„ 



o=p-o-p-o-c n 

1 - U"" \ 



O 



OH OH 



(1) 



[ 0 0 3 6 ] 

cmmm 5 > 



. 7 gc?)6-T^ ;^7-D>i^)SIS$t, 1 0 0 mL<7>DMF -If 2 . 1 g <^ 

7in-b>**#T*ftK**ii > 1 0 0 'CT- 1 BfWtJfctf-f 1 g *>*ifHb* *5 Ul + 
h V t7 A«|D*igai**liSfi"C 3 h \Z 1 B?nft# L . i§jStiffiSS> ^ * n a > 9 > 
^=10/1 >g^T'>- i,t^lt5 C hT\ fb^5* ( 2 ) lc>7^7 x n 

-fe>gSip#fb£-«fofc#S. it^W^mfelt. 'H-NMRTtf £>ilZ. 
[ 0 0 3 7 ] 
[ft 2] 




• • • • (2) 



[ 0 0 3 8 ] 

6 ) 

( 3 ) tc^-t^-x 5 umfan&X 'J ^-</^/£v£^ieMi-3* 6 mL<7> 1 - tr 
=. >f 5 7* »/ — >u ic „ 0. 5 0g^)7'/t:/;^;yfD-h 'ji^iui, 7^i>fH^ 
T 7 0 °CT- 2 BfW/xJfcfcfc:: * 7 . JxJEffli&^ft L . £ i: fcifcift«to% > 9 J - * icvgfi? 
3 -e , ^HtJt + <^T-bh>ic®TL, tfciSfc L x * - l - tr - ,u ^ 5 r v- >i * n 

& . . 1. 2g^)4, 4 '-^^')y>, 1. 4g<7>/^fL* 

x$^^^7'> ; e^ r 7^lc. 5mL^xf u > r 'J 3-^t/]Ditif B^T 1 4 O'CT- 
2 4 ^HBJKIt%4J - * 7 . JEfGiS»i*£ft L, fcft, ^*t^*«lS5C. iti** »JBE iS* L * O 

s ( 4 , 4 • > * ,1 - 2 , 2 * - tr f m ^ > ) 2 v * a ' H *H itynU^ Who 0 . 13 

g^>Os (4.4 * S> > * - 2 , 2 '-tfe'Jy>) 2 ^^ n ^^ KJ ^ fi fc 0 • 20 
g^)| ') ^-^ 5 77-4$, 2 0 OmL^i? J-ilc*x> IiSfflinT3 BPbII 
ifit£ is z & 7 o m m. % ffltjifi L s ^^IL^^^^^-^^ + Ic^T, £ j£ L £ 

ifc!»*&*lE|iR* fb^ ( 3 ) izijk-t** 5 *7umfa& *) fb^-^^IB] 

[ 0 0 3 9 ] 

Kb 3] 




• (3) 



1 V V *± V J 

(iil 7 ) 

ft* 5* ( 4 ) ic^-f. #"7 x a # <7>mm%: lZi\,^Tm}&~? ho 3. OmLW 

h )i x > lc 1 . 6 g <7> 1 — fcT — 5 ^7 - ji . 0 . 7 1 g<?)l - fcf — ^7ia-fe>« 6 

[ 0 0 4 1 ] 

Ifb4] 




... (4) 

[ 0 0 4 2 ] 

cmmm s ) 

ffc^s* ( 5 ) ic^-t. fg## M ^-^^fiK^^ieiE-t*. 1 0 0 g <r> 4 0 % r 'J 

- ^ ^vS*. 3 7 0 mL<7)l7> ^ - t tK^ iiS T . 4 5 °C ? 2 4 m mmn L . S 
ft mm. 5 0 °CT* 2 4 IBS3SSei» L. 2. 2 ' - lU 
£ It . x '^r^K^SpJS^a^h i - ( 1 0%> 7 ) — Jl / 9 0 % * a a * ;u a ) 
Tfti. 10 0mL^)N, N '-y>f^*^A7ih > (DMF) 2 * — fcT *f 5 

(4 . 6 g ) vgi&lc*^* . liilMT2 . 7 g<7>7K^ft:+ K V O u*f]\iz-. M 
ST* 1 B$ffl\Rft'&. 12. 8g«A-n^x>Xi*>i>fK?)DMF'gft5niL$2 

£5 OmL^^t>W« 1 6 0 *C T S j* L x N . N ' - > ^ - 2 . 2 * - 

5 f >/->K7>m&mw<r>i&&-zm2><, m&it. 'h-nmrtit^. i o g <?> 2 , 2 • - 

tM 5 / '/-^DMFg'itl 0 OmLlc, *vS4>. lit H^T 3 . 3 g ^TkJUft^ N 
') O w&1]VjL. &®T- 1 tiffflMftik. 3*?it* ( 4 . 6 mL) fciST\ *iT3 0 # 
S "blc^ST 1 2 B$mtK#i-.&. RfESift* 3 0 0 mL^)ilfif 'Hear. 

S^g^x* ^ *T-jt&*. 3 0 0 mL<^^^^>T-tafn$ £ „ ft 38 J* T 1 2 if nt$ S 
L. *3H^/&*2 it. «RgiW3flTlHliRL. Bm^*^/^*^>tS«)b»'o??*5ia3'e. N 
->f^-2,2 '-^^^'/-^^IIS. R| J£ « . 1 H - N M R Tff 7 . 8 0mL^D 
MFClg»N->f*-2,2 ' - tf >f 5 5^>/-;u ^i^BfvT 0.32 

g^TKUfb-^K 'J *7 A flu £ . *vST 1 B$IBlJfc#&, 2. 5g<^)N- 
nO 7 9 >v A % Y t 1 . 0 g 3 ^ ffc + h *7 % & * ic fln £ , g ^ff H T\ 8 O'CT- 
2 4 If MlStttS. iUfi £ TftSP L . 1 5 0 m L 1 5 OmL^i»if *T 

2 steth l . Mit+ h ') o i**MmT-fc&. mm-)- h l . mhs£^*t 7 . 

*tt*>Tn, ;f*7A, (BlFl|a:^*/^^*> 1 0-4 0 %) T'lflU L , N-> * >l - 
N ' - (6-7?^-f$H^^^^) - 2,2 ' - 5 Ialj£l4. [ H- 

NMRT-ff 7 . 
[ 0 0 4 3 ] 

2 5mL^x? J — >1\Z2 . 5 g<ON— — N ' - ( 6 - y 9 >i 5 K -\ ^ > >V ) 

- 2 . 2 * - tr 5 9" »/- 4. * IB W 3 * . ft n K 9 ^ > 0 . 39g^flDi, 2 BBS 

T <jo T -b h — K M n,S»T^Jft!»*lH|JRx ilSH©* L . N- (6-T$;-\^;iO -N 



— y -r 'is — 6 > ^ — <- -| < s / — ^ i r? o o iuj /c w ^ " n in ivi iv v i j y « i . i g 

N— > fl< — 2 . 2 * — fcM 5 V — ^ 1 . 4 g A^ffc* ^ 5 ^ > ^ =. ^ 4 

OmUiH > a-^CSgfca, lifffl^T 1 4 O'CT-2 4B¥RBKtt*. 0. 8g 

c?>N - (6-73 ; -\ ^ > ji ) - n * - > * * - 2 . 2 ' - fcM 3 9* \/- 'i, * ig W 3 

if^rin-*5mLtii, 3 h \z 2 4 Bf mmft& * Sfilc^fil. ii»-f5. JS'i* 
$2 0 OmL^^T'fy), 40raL^H ^>^S«<Hflg ( D 0 WE X (MfHISlSD 1 X 4 
) tfili, ^$\4>T-s 2 4 BfWfttfLfc. SSSfc^ 10.2 g^)A7 -y-fb'-i >^7>^^0 
A<^> *S* 1 50mLtfe*lcttf, it 18*8/ * US 31 * jfi L > 7t h = h 'i itjg^L, A 

tx^i, (I I I) (N. N ' - if > * >l - 2 . 2 ' - tf -f 3 r »/- * ) 2 (N - ( 6 - 
7 3 ; * ^ * ) -N ' - > >u - 2 . 2 A 7 -y -ft 'J > x. £ 

[ 0 0 4 4 ] 

2 0gt;^-i f 'J >-* > (¥J5^^M 15 7?) . 5. 6g<7)6-^a^E -*t 
1 5 OmLwDMFlcllDi, 9 0 °C . 24 1$ HI At IS £T-^£|I L . qftR# + 

<7>smx* ji i . 2 l *> o < *) mm* ^- ^ a > t , > ? ; - ^ 
mm. m&mitx-mm* 2 0 omLggic-s^ lt*^, 1 L^yifii 

+ T??ifcg8fcfT 5 0 tT' 2 4 B¥raS££t*. d^>lc@I#*»»L. 4 8fWS 
j$ L s # 'J ( 4 - ( N - ( 5 - # ^ # ^ x -<> ^ ) f'Jy-OA) 
V ^ > ) * n 3 . 0 . 5 2g^)*'J ( 4 - ( N - ( 5 - ii 'i # ^ >- > n, ) f 'J =. 

- =i-4-^-^f';x>) % 1 OmL^)DMF t^K^t, 0. 1 8g<^0- (N 
-7.?y>^>y^) — N x N. N ' . N'-fh^fi^nz^Afh^^ta* 
L-h (TSTU) 15 ftmmnL. 0 . l m L <7) N . N-yM l /^D^uf 

T 5 > * Jm , 8 B# n L . 0. 8 9 g <JO # (4 - (N-(5-#n, 
;U ) \£ ^* - ^ u ) - =i - 4 - - ^ fcf x > ) ^ /jn x . 5 ^ P^iftjf . c? h 0 . 1 m 
L=?)N, N-yM^of/Hf^7;>?|)D£, ifiT*2 4 L , 2 0 0 m L <7> 

g^g&x ^ >i izftQx. Zo itm^UM. 0iR L. 3 OmLW7^f-h ');Mc*i., 4 0mL 

c7> d o we x cmmmm) 1x4. 10 omL^^oii, 3 6 mmmn l . # 

•igU^^ «giit»*ff o fcRlc. 5 OmLtglL^ ^fi 1 0 0 0 O*nt77 
-f ^ ? ( 5 # T) 2 7 5 k P a <?> g HI JI T- L aj"t. ^btcDOWEX (^^13^ 

) i x 4 <7>* => u \z*mm-?m t . ^^x-^m^n^ . ( 5 ) v- cm 

[ 0 0 4 5 ] 
[ft 5] 




(CH 2 ) 5 COO' 



(CH 2 ) 5 
O N-(CH 2 ) 5 




• (5) 



I U V 1 u J 

(mmm 9 ) 

(6) ic ^ -t * * 5 ^ A *| # 'J v - <t> & % ifiiB -t £ . 6mL^)l-tf-i 

ft ft 4><^T-bK>lc^TL. ifcSK* «3X L » t; 'J - 1 - ^-'M ^'/-'^l^. 0 . 
76g602.2' : 6 * . 2 ' * - 9 - f M >' > . 1 . 4 2 g wAJlfbtX $ 7Ai7> t 
-■)A^5mL^if L- > ^ M n-;Hclm£7^^>SB^T 1 Bf Pal a ifo ^ CI & 7 , 2 
h \z. z <r> fx Itm * lc 0 . 6 0 g tf> 4 . 4 ' S> > ^ - 2 , 2 ' - ^fj y'>^}]0£^ 
ic 2 4 Hf^iM, JXJfcSJfcfc^ft Lfc&* ^*te*Jfci8ffiU W**^JEE@*L. ft^S* (5 
) ic ^-r , * x $ *7 ^ (2,2 ' : 6 * . 2 " - ^ - tf ) (4, 4'-s>>**-2 

, 2 '-^fjy>) JnMh'fi itWU* »£o 0. 38g^(2. 2 ' : 6 ' . 2 " - 

? - y y ) ( 4 . 4 * s> > * * — 2 . 2 ' - tr f ^ > ) ^o^-iHi M i: 0 . 
2 g^#') tf — ^ -f 3 f */ - * IC 2 0 OraL^i? -> - A- ^fe fill £ , llflMT 3 B ^ ® 

*IR«»*IhIiR. <t»L, ft 3^ 6 lc^-t*x 3 *7^litt^#3o ft-£*J*>lRj£tt. Ttlltfr 

*f t- ft t> n -s o 

[ 0 0 4 7 ] 
[ft 6] 




• • • • (6) 

[ 0 0 4 8] 

(mmm 1 o > 

FADSKiiLfc. T # r>v zi - x ^ is 7- -fcf <?> IS tl! v£ le o v^Tieifii" £ . 
xt^x (Asperg i 1 1 us n i ger) t ^'J-feo-'^3 0%#fe0 

. 2 5 M ') ym+ h *7 A*g»ia ( p H 6 . 3 mL) lcS#-r tg** 0 'Clc^fil L . 
rnn-^3 0 o /otfepHl. 1<^ 0. 0 2 5 M'i>^+ h 'i 9^iiS-5iiS)S 
T-pHl. 7 icif ho Z<?)Mm.* (Sephadex G - 2 5 ) t) *> u \z 

x 7')tn-'^3 0%ttf0. lM'l>SS+h 'JO^giS (pHl. 7) ^§1J:LT 
at. 2 8 0 nm^MTW L & fc» «b In! ~T £ . t 1 ^ t 3-**jg«lc 

i M<507K^fb^- h v <t> umfa-zmz-z z t vH7 izmm. *<7>'&4°cx' imm 

Ekft-&ft 7 o mm Lfcffif**3ffi'C>^(i, 0. 4 5 <im07 ? T'ifSii L „ 0. 1M')> 
(MM 1 1 ) 



< J H5C A ~\ y ' Ll V y ' ^ UW; *a. t ^ k' 1 iVi vy-^ [L,y7 V y ^ N O . ^ ililVl^/ ju r u ^ y 

t 5 y H»Bt**tf. 0. 1 Mbfn >lfc|S*ifc (pH8 . 5)lc*tLT. 4@Jst^H 
L^ft 1 ^ 2 B^llT^ft^*o D-7 ; ;g£:t^5/ ?*- -tf CO ij*m x. Z> cO * BU^t -S . o 
v>T. 0 . lMfni >Miri& ( p H 8 . 5) left LT 3 [Ej}fc^3£JII L & 2 B IM 

(fg&ltfj l 2 ) 

P QQ0tfPF A D co ftl^S ic ^ ^ T fe$E i" £ » lmM^ii^J4 Icfe^coN 6 - ( 2 -T 
5 J x ^ ;u ) FAD. 1 0mM«l-xf*-3-(3-i>>f ; 7 n f ;u ) # ;u ^ 

^F<7)0. 0 1 M^)HE P E Smmm.M-'iiS. ( p H 7 . 3 ) lc. 1 OmM^P QQt/]»£ 
2BfF«i!»t#L. FR^filSil ^^fv^ii$iJc7>P QQ^i< c hT\ PQQfiFADtiS. 

< ^ fta i 3 ) 

5 ic co 7 a: n -b>|5|4i^^f$ffli-^> c 7 i n-b>§iF AD%i5. 

cmmm 1 4 ) 

PQQfir^n-xt^-y f - -tf comMft; \Z o X Ifiifi-T £ . 4mg/raL^lliJ 

1 0 lc iea!co t # ^#1, a - * * * y 9*- -If <*> 0 . 1 M 'J > $Hf §ri«t ( p H 7 . 0 ) ic 0 . 

2 m g/m Leo PMfJ 1 2 tcieat COP Q Q0fPF A D^^Dx. . 25'CT4fK, 4°CT'l 
2B#I^M:}t. Pfl^iHii^fir 7 3 i: T- fij co P Q QMF AD^ISL, PQQfi^^m 

emmm 1 5 ) 

7iat>Mr^^-xt^y y-wmm%;\z'o^xmi&-t% 0 mmm 1 4 <?>p q 

QMFADlCf^T^MtfiJl 3 tCsSt£c0 7 x a -fe > g^4>*^ ~? & ZtX. 7 x n -fe 
(flftiiti! 1 6 ) 

7iot>§iD-7; ; s&*^-v ^--^coi^Mviic ov^TieM-r -So mmm 1 5 cogg 
§y$i 1 o izmm<7>-r£ r ^-^ir^riy f~ v\zi\z_xmmm i i izmm^-r #t 5 

(^tli#J 1 7 ) 

LcotMc. 1 Omg/mL^iST-ilfJ 9 lcIS®co^x 5 O A* 'J ^-^mmz it. 0 
. 2M<?)^x>tii)g ( P H5) lmLC*£, £ «b ic 3 0 m g /m L <r> =? v ii - -tf ( 
Coriolus hirsutus) *<&wL lmL4*£5. K# L fz^. 10mg/ 
mL^)* 'J xf u > 7'j yriH-f ^ 2 m L £ fin £ ft 7 » * 

- -v y ;u &&<n$tU&>m (H^v^r , #-*7U^Ni. C r . TL N b . A 

K Mn, Si. C, Jl*0. 5 mm, 4fto§JI0. 5 m m . ^JLS 5 0 M m) ^ 1 c 
mft ic-tTJif , v5fe^. U V ir V^M^tf o fzb IzmM LtzMM. ir x 5 "? u * M v 

[ 0 0 4 9 ] 

/Xtc. ^^H^^^^mUcoff^vSlcov^TieM-t^o 
(^]5£fJ 1 ) 

*>7 , *f«feo. l mco^^tk^^- h HMfJ l 4 \z lets cop QQiir^ j 

5^--tico 4 0mg/mL*i§i 1 mL^iKL, 7mg/mL^)®3 9i+h 

•;^^*s*o. 5 mL^^nx.Bi0fT- 1 mmmn-t^o zmz 1 o %co* ^a-^co* 

>g Jft * 6 m L . 2 . Bmg/mLcOiH'Jif L > r'J □-iy'^'J y^/n-fi^cgi 
0. 4mLlC 0. 4 2 g^^^^y7ii ( I I I ) >) *•> uSM £.fz.1> <7)iz . 
(1 cmft. 0 . 3 mm. -7=1) ^i5fev^. U V ^ >/> i?{LIl^ff o 7c t co^mm L . 

2 ) 

^ltel5iJ 1 co 1 0 % # -J tf a - ^ >gvft n x T . 1 0 % # 'J T=. 0 . 4 2 g 

W^^ftyTJi (] I 1 ) 'J9^tniT. 0. 63g^t^y7J?>rXf 



(mmm 3 ) 

QQfir^n-xt^fy ^--tf lmLtilL, 7 m g /m L<^ai 3 ^ + h 

>)^u*Mmo. 5 mL*Wz-t%pf\x- 1 mmrnn-t z « z tuc 1 o m g/mL<r>mmm e 

iz ^ -f * * ^ O u ft # # >) v - <7) tKvSJS^ 6 m L . 2. 5mg /m L«#Uf ^r 1 ) 
n — ^ i>* M is >i 3^ — >i 0 . 4 m L * /jn tf> ic , & j|R ( 1 c m ft * J¥ 3 0 . 3m 

m. U V * >/>*aif£ff o fctw*a» L . gi§±W\ ^^^r-^+T* 

2 B -t±. »3fe«S%S8iS|-tS. 

tmmm 4 ) 

^ > -fji^t^x- 0 . 1 M^^^tK^-^- h 'J A. H$U0J 1 4 iclSiX^P QQfir^a 
-X^-^x^-^604 Omg /m L*iSiftlmL*PI3aiL* 7mg /m L^ms^^i-h 
'i^^TKS^O. 5 m L * flu £ m ffi 1 m mMft-tZo :ni:4mg /m L tf> HSIHW 6 \Z 
1515^ # 'Jtf-'M; <?)7K>S<S^ 6 m L . 2 . 5 m g /m Lf)l')if 1>7'J 

n - ;u >» 7 >) is f >l ^ - ? ;u tKSJr 0 . 4mLlc> 0. 42gw^^^y7i|| (I I I 
) Wet) M O U*1fa*.fr$j<7)\z . ( 1 c mft . JI3 0 . 3mm. - 7=3) ^jfcvfK U V 

[ 0 0 5 0 ] 

(^StfJ 5 ) 

mmm 4 coo . 4 2 g^-N^-^y? ( no t^'j^^icf^iT, 0. 63g<7> 

(HJteflJ 6 ) 

ustefli 5«pq Q0«fe r^n-x^-^-x r-v\zi\z.T . mmm 1 5 izmm^ ? x a ^ 

^--tf^&ffl^&zi:-?. ^mmffi^i^Mi-^o 

(HSE0J 7 ) 

HIKE 00 6c7)7aia-b>0tfe^^=i-^i-^> 7* - -fcne ft £ T . ^$U#iJ 1 6 lci£®<7> 7 x 

mmm4 <n>mmm 6 icieut^* «j x->i -i 5 r'/-*c«iT, # tr c 
¥±5^^m 1 57?) t($fflt5:tx\ Mmmm^mm-t 
(mmm 9 ) 

5 <7>mmm 6 cie*Rtf># y \£ — >\, 5 ^'/-^co^gsicnxT, * l *j > > 

(fi^^fll 57J) t(lfflt4CtT\ llil^ilt^. 
[ 0 0 5 1 ] 
(HtfeflJ 1 0 ) 
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